Abstract. The Galactic centre mini-spiral region is a mixture of gas and dust with temperatures ranging from a few hundred K to 10 4 K. We report results from 1.3 and 3 mm radio interferometric observations of this region with CARMA, and present a spectral index map of this region. We find a range of emission mechanisms in the region, including the inverted synchrotron spectrum of Sgr A*, free-free emission from the mini-spiral arms, and a possible dust emission contribution indicated by a positive spectral index.
Introduction
The central region of the centre of our Galaxy, the Milky Way, is dominated by the non-thermal emission from Sgr A*, the supermassive black hole of mass ∼4×10 6 M ⊙ [1, 2, 3] , the interstellar medium of the Circumnuclear Disk (CND) and the mini-spiral, and the nuclear stellar cluster.
The mini-spiral is believed to be a superposition of infalling streams of gas and dust from the CND, an association of molecular gas and dust of mass ∼10 5 M ⊙ [4] extending from 1.5 pc to about 4-7 pc. The infalling streams are ionized by the stars and Sgr A* in the central parsec. The main features of the mini-spiral are the Northern Arm, Western Arc, Eastern Arm and the Bar, which are believed to be in Keplerian orbits around the central SMBH, with some significant deviations possibly caused by stellar winds [5, 6] . The radio emission from the region is dominated by the thermal emission of the ionized gas from the mini-spiral arms, while the near-infrared (NIR) bands are dominated by the stellar sources. The mid-infrared (MIR) is dominated by dust emission at ∼200 K [7] , resulting in a mixture of dust and gas with temperatures ranging from a few hundred K from the dust to up to 10 4 K radio bremsstrahlung plasma in this region.
Radio interferometric observations are a useful tool to separate the emission of Sgr A* from the surrounding mini-spiral, especially at higher frequencies with reasonably high resolution (∼2 ′′ ). In order to understand the emission mechanisms dominating the central parsec region of the Galaxy and to derive some of the physical characteristics of the medium, such as number density, emission measure, etc., we analysed the region at multiple wavelengths, ranging from the NIR to MIR to radio mm wavelengths. The results are presented in [8, 9] . In this paper, we present a subset of those observations, namely the radio mm observations and the spectral index map produced at these wavelengths. 
Observations

Results and Discussion
The spectral index map of the central 1.5 pc of the GC produced using the 1.3 mm and 3 mm maps convolved to the same angular resolution of 4 ′′ ×2 ′′ (P.A.=0 • ) is shown in Fig.2 .
We obtained a spectral index of ∼0.5 for Sgr A*, which indicates an inverted synchrotron spectrum, in agreement with previously published results [10, 11] . From the ionized gas in the mini-spiral arms we expect optically thin bremsstrahlung radiation with a spectral index of ∼0.1, which is observed in most of the mini-spiral but with some exceptions. The Northern Arm shows steeper spectral index values ∼-0.5, which are generally associated with optically thin synchrotron emission, but in this case they could be the result of resolved out flux at 1.3 mm. We also obtained positive spectral index values of ∼1 around the edges of the Bar and most of the Easterm Arm. At 3 mm, the mini-spiral radiation is believed to consist of mainly free-free emission. Using this assumption, we scaled our 3 mm map to 1.3 mm using the spectral index notation (S∼ν −0.1 ), and subtracted this scaled map from our 1.3 mm map. As the bright Sgr A* dominates the spectral index in the central region, we masked the central region to exclude the emission from Sgr A*. The resultant residual map (Fig. 3) shows evidence for excess emission (compared to Bremsstrahlung) in the regions corresponding to positive spectral index regions in the spectral index map, the Eastern Arm, parts of the Bar, and a portion of the Northern Arm, which we attribute to dust emission which begins to be important at wavelengths ≤ 1 mm.
Uncertainty in Spectral Index
Radio interferometric maps are sensitive to the brighter emission from the compact components of the mini-spiral, and miss out on the large scale diffuse emission seen by single dish telescopes. In order to minimize effects from missing flux due to differences in uv-coverage, we have produced the spectral index map using data from array configurations which have a similar uv-coverage. The D configuration at 1.3 mm has an angular resolution of 2.18 ′′ at 11 m to 29.74 ′′ at 150 m, while the C configuration at 3 mm has an angular resolution of 2.16 ′′ at 30 m to 25.16 ′′ at 350 m. Thus we ensure that the effects of missing flux at short spacings are similar at 1.3 mm and 3 mm. Furthermore, the total flux measured by the CARMA map at 3 mm (∼13 Jy) is in perfect agreement with previously published interferometric maps of the region [12, 13] . As a result it is conceivable to assume that both bands trace the same emission from the brighter small-scale features of the mini-spiral. Hence we are confident in the reliability of the spectral indices derived from these maps. There are two main aspects of the spectral index information: the emission mechanisms in the region, and resolution effects at different frequencies. The median spectral index obtained from the bright mini-spiral arms is ∼-0.1, indicating the dominance of free-free emission. If the radio maps suffered from resolution effects, we would see steeper spectral index values, which are not observed, except in the case of the Northern Arm, and around the edges of the mini-spiral.
